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Background  and methods:  Do emergency  teams  (ETs)  consider  the  underlying  causes  of in-hospital  car-
diac  arrest  (IHCA)  during  advanced  life  support  (ALS)?  In a 4.5-year  prospective  observational  study,  an
aetiology  study  group  examined  302 episodes  of  IHCA.  The  purpose  was  to investigate  the  causes  and
cause-related  survival  and  to evaluate  whether  these  causes  were  recognised  by  the ETs.
Results:  In 258  (85%)  episodes,  the  cause  of IHCA  was  reliably  determined.  The  cause  was  correctly  recog-
nised  by the  ET  in  198  of  302 episodes  (66%).  In the majority  of  episodes,  cardiac  causes  (156,  60%)  or
hypoxic  causes  (51,  20%)  were  present.  The  cause-related  survival  was  30%  for cardiac  aetiology  and  37%
for hypoxic  aetiology.
The  initial  cardiac  rhythm  was  pulseless  electrical  activity  (PEA)  in 144  episodes  (48%) followed  by
asystole  in  70  episodes  (23%)  and  combined  ventricular  ﬁbrillation/ventricular  tachycardia  (VF/VT)  inauses of cardiac arrest 83  episodes  (27%).  Seventy-one  patients  (25%)  survived  to  hospital  discharge.  The  median  delay  to
cardiopulmonary  resuscitation  (CPR)  was  1 min  (inter-quartile  range  0–1 min).
Conclusions:  Various  cardiac  and  hypoxic  aetiologies  dominated.  In two-thirds  of IHCA  episodes,  the
underlying  cause  was  correctly  identiﬁed  by the ET,  i.e. according  to the  ﬁndings  of the aetiology  study
group.
© 2014  The  Authors.  Published  by Elsevier  Ireland  Ltd.  This  is an open  access  article  under  the CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).. Introduction
If cardiac arrest (CA) occurs in a hospitalised patient, the primary
ntervention is cardiopulmonary resuscitation (CPR) following the
urrent advanced life support (ALS) guidelines, which include
 reminder of the causes of CA through the mnemonic “4H4T”
hypoxia, hypovolaemia, hypo-/hyperkalaemia, hypothermia,
hrombosis/pulmonary emboli, tamponade cardiac, toxins, tension
neumothorax).1,2 Exactly how often an IHCA episode with one of
he 4H4T causes occurs is unknown. One may  debate how aggres-
ive the causes of arrest should be sought by the alerted emergency
 A Spanish translated version of the abstract of this article appears as Appendix
n  the ﬁnal online version at http://dx.doi.org/10.1016/j.resuscitation.2014.11.007.
∗ Corresponding author at: Department of Anaesthesia and Intensive Care, St. Olav
niversity Hospital, P.O. Box 3250 Sluppen, 7006 Trondheim, Norway.
E-mail address: daniel.bergum@ntnu.no (D. Bergum).
ttp://dx.doi.org/10.1016/j.resuscitation.2014.11.007
300-9572/© 2014 The Authors. Published by Elsevier Ireland Ltd. This is an open access 
http://creativecommons.org/licenses/by-nc-nd/3.0/).team (ET) during CPR, as this may  interfere with the quality of
resuscitation efforts. Few studies have investigated to what degree
the ETs actually recognise the causes of arrest during ALS.
Despite systematic research on the aetiology and its inﬂu-
ence on outcomes after CA and the recommendations to prevent
CA by recognising clinical deterioration in sick patients, the inci-
dence of IHCA has remained largely unchanged.3–9 However, an
increase in survival has been demonstrated in hospitals working
with strategic improvements in the “chain-of-survival” (COS).10,11
For the post-arrest care of initial survivors, knowledge and treat-
ment of the underlying chronic and acute medical conditions may
be important.12 We  believe a prospective observational study is
needed to elucidate whether the causes of arrest are investigated
during ALS.This study was conducted to investigate the cause-speciﬁc inci-
dences of IHCA with their respective survival rates. Further, to
investigate whether the ETs recognised these causes during ALS.
We  propose a concept called “rate of recognition” (ROR).
article under the CC BY-NC-ND license
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Table 1. Overall 71 patients (25%) survived to hospital discharge:4 D. Bergum et al. / Res
. Materials and methods
.1. Structure, material and localisation
This was a prospective observational study conducted at the St.
lav University Hospital (SOH) in Norway between January 2009
nd August 2013. SOH is a 1000-bed tertiary care hospital with a
egional population of 700,000. We  included patients >18 years of
ge who received chest compressions and/or deﬁbrillation by the
T or ward personnel. Patients were excluded if the arrests occurred
s a consequence of invasive cardiac procedures, anaesthesia or
urgery. Patients undergoing CPR at the time of arrival at the emer-
ency department were deﬁned as out-of-hospital cardiac arrest
OHCA) and not included.
The local ward personnel are routinely trained in basic CPR and
he use of an automatic electronic deﬁbrillator (AED) with a focus
n immediate and high quality CPR until the arrival of the ET. The ET
ncludes one resident in anaesthesiology, one resident in cardiology
nd one nurse anaesthetist with resuscitation equipment. All clin-
cal data from patients with a written informed consent (patients
r next of kin) were considered for detailed investigation.
Clinical information and deﬁbrillation ﬁles from some of the
atients were also included in our previously published papers on
linical state transitions during ALS.13 The study is registered at
linicatrials.gov (NCT00920244). The Regional committee for med-
cal and health research ethics in central Norway approved the
tudy: REK 4.2008.2402, ref. no: 2009/1275.
.2. Data collection
All relevant clinical data were extracted from the patients’
ecords, including data from biochemical and medical imaging
esults, emergency-team records and Utstein style templates.
egarding the aetiology investigation, the primary variables of
nterest were: cause of hospital admission; cause of CA suspected
y the ET; cause identiﬁed retrospectively by the authors; and
hether the cause was recognised by the ET.
.3. Aetiology analysis
In this study we deﬁned “aetiology” as the critical underlying
ondition (e.g. sepsis). We  deﬁned the immediate clinical condition
hich was critical to the patients’ haemodynamic or respiratory
ituation, as the “cause” or “direct corresponding cause” (e.g. hypo-
olaemia in the case of sepsis). To ease the interpretation, we
xpressed these two concepts combined as “causes”.
For each episode of IHCA, a presentation of all clinical informa-
ion regarding the patient, the CA episode and the post CA course
as thoroughly examined by an “aetiology study group” consisting
f anaesthesiologists, cardiologists and one pathologist. No addi-
ional diagnostic measures, including autopsies, were performed
or study purposes.
The causes were categorised as cardiac, 4H4T, other (including
epsis, aortic dissection, ruptured aortic aneurysm, gastro-
ntestinal bleeding, cerebral haemorrhage/thrombosis, unspeciﬁc
ancer deterioration, and anaphylactic reactions), or unknown.
eptic shock and bleeding conditions were also included in the
ypovolaemia subcategory within the 4H4Ts’ if symptoms were
ominated by hypovolaemic shock. The total number of tamponade
ardiac episodes was included in the 4H4Ts and the tamponade
ardiac episodes triggered by a cardiac cause, e.g. myocardial infarc-
ion, were included in the cardiac category as well. Combined
ritical conditions of pulmonary origin, i.e. hypercapnic/hypoxic
onditions were included in the hypoxic subcategory within the
H4Ts′.ion 87 (2015) 63–68
To determine whether ETs had correctly identiﬁed a cause, this
cause had to be identiﬁed with some degree of certainty. There-
fore, the causes identiﬁed through the aetiology investigation were
further categorised as reliable or unknown based on the presence
or absence of objective diagnostic assessments before, during or
after the episodes of CA. We  deﬁned “objective diagnostic assess-
ments” as relevant diagnostic measures clearly indicating a certain
cause or excluding other potential causes. One example being clin-
ically suspected pulmonary embolus conﬁrmed by chest computer
tomography. Another being myocardial infarction conﬁrmed by a
positive electrocardiogram (ECG) and myocardial enzyme release.
Our clinical suspicion alone was  not sufﬁcient to state a certain
diagnosis. Two  examples from the cohort are given: a patient expe-
rienced exacerbation of her chronic obstructive pulmonary disease
(COPD) until the cessation of spontaneous ventilation with ensu-
ing hypercapnia, hypoxia, acidosis, unconsciousness and pulseless
electrical activity (PEA). This patient experienced an observed
arrest with immediately performed basic life support (BLS) by ward
personnel. As the ET arrived, they continued ALS until return of
spontaneous circulation (ROSC) was achieved shortly thereafter. A
pulmonary/hypoxic cause was suspected by the ET based on clinical
information about COPD with exacerbation. The patient achieved
a complete recovery after supportive ventilatory measures. No
additionally diagnostic assessments suggested any other poten-
tial causes, such as pneumothorax, myocardial ischaemia, septic
shock, acute bleeding conditions or signiﬁcant electrolyte distur-
bances (other than those arising from respiratory depression). The
cause of arrest was deﬁned as hypoxia, the degree of certainty was
deﬁned as reliable and the cause was recognised by the ET. In another
patient the ALS efforts were unsuccessful and the autopsy demon-
strated aortic dissection. The pre-arrest clinical data was susceptive
of septic shock as the patient was  hypotensive, hypoxic and anx-
ious. The cause of arrest was deﬁned as aortic dissection, the degree
of certainty was deﬁned as reliable and the cause was  not recognised
by the ET.
2.4. Data analysis and statistical methods
Data were analysed by applying the software Microsoft Excel
(Microsoft Corporation, Redmond, WA,  USA) and STATA/IC 13.1
(StataCorp LP, Texas 77845, USA). The cause-speciﬁc incidences
were calculated per 1000 beds per year.
2.5. Missing data
If aetiology considerations, diagnostic measures or targeted
therapeutic measures performed by the ETs were not clearly doc-
umented in the records or in other information sources described
above, we were unable to decide if the ETs had recognised a cor-
rect cause. We  did not perform interviews with ET participants to
clarify whether they suspected a certain cause.
3. Results
3.1. Patients
A total of 306 patients were involved in 323 episodes of CA yield-
ing an incidence rate of 72 episodes per 1000 beds per year. The
details of patient inclusion are demonstrated in Fig. 1. The demo-
graphic data and reasons for hospital admission are presented in38 of 72 patients with initial VF/VT (53%), 18 of 138 patients with
initial PEA (13%) and 12 of 69 patients with initial asystole (17%)
as the ﬁrst documented rhythm (Table 2). For three survivors there
were missing data about the ﬁrst rhythm.
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monary embolus in 12 (5%) episodes. Cardiac was dominated by
myocardial infarction in 100 episodes (64% of cardiac). In 11 of the
16 episodes with tamponade cardiac, the underlying disease was
Table 2
Presence of causes in 302 IHCA episodes.
Aetiology reliable determined 258 85%
Correct recognised by ET during ALS 198 66%Fig. 1. Flow chart of patient inclusion. CPR: c
.2. Aetiologies and causes
The distribution of the different causes of arrest is presented
n Table 2. The following sources of clinical information (in per-
ent of 258 episodes) contributed to conﬁrm or exclude suspected
auses of arrest: patient records (46%), clinical symptoms (41%),
lectrocardiogram (ECG) (24%), medical imaging including CT
can, ultrasound and chest radiography (18%), biochemical results
ncluding blood gas analysis (17%), autopsy (15%), echocardiogra-
hy (15%), percutaneous coronary angiography (12%).Of the 258 episodes with reliable aetiology, various cardiac
auses and hypoxia were the most frequent causes, present
n 156 (60%) and 51 (20%) episodes respectively, followed by
able 1
atient and admission data.
Male (no, %) 194 68%
Age  (mean yrs, SD)
Men 70.7 12
Women  71.9 14
Reason for hospital admission (no, %)
Cardiac 110 39%
Pulmonary 48 17%
Surgical 34 12%
Infection 22 8%
Ortopedic 20 7%
Stroke 8 3%
Neurosurgical 6 2%
Haematologic 5 2%
Neurology 4 1%
Cancer 4 1%
Allergic 3 1%
Ear  nose throat 3 1%
Thoracic surgery 2 0.7%
Psyciatric 2 0.7%
Missing 3 1%
Intoxication 1 0.4%
Other 10 4%
emographic data and reasons for hospital admission. IHCA: in-hospital cardiac
rrest. Admission reasons within “other”: reduced general condition (5), renal
ailure (1), diabetes mellitus (1), pain (1), syncope (1), and physical medicine
ehabilitation (1).pulmonary resuscitation; CA: cardiac arrest.
hypovolaemia in 21 (8%), tamponade cardiac in 16 (6%) and pul-Cardiac 156 60%
Myocardial infarction 100 39%
Heart failure 21 8%
Arrhythmia 16 6%
Myocardial ischaemia 15 6%
Tamponade cardiacb 11 4%
Aortic stenosis 5 2%
Ventricle wall rupture 8 3%
4H4T 108 42%
Hypoxia 51 20%
Hypovolaemiaa 21 8%
Hypo/hyperkalaemia 5 2%
Hypothermia 0
Thrombosis/pulmonary embolus 12 5%
Tamponade cardiacb 16 6%
Tension pneumothorax 1 0.4%
Toxication 2 1%
Other 40 16%
Sepsis 13 5%
Cerebral bleeding/infarction 6 2%
Aortic dissection 6 2%
Aortic aneurysm with rupture 4 2%
Cerebral seizure 4 2%
Oesophageal varicose bleeding 1 0.4%
Other non-dominant causes 8 3%
Unknown 44 15%
The presence of causes in 302 in-hospital cardiac arrest (IHCA) episodes. The cause
percentages are based on 258 episodes where aetiology could be reliably determined
through aetiology investigation, except “Unknown” and “Correct recognised by the
ET  during ALS”, which is related to the total 302 episodes.
a Hypovolaemia episodes are also included in the cause categories sepsis and
bleeding conditions if hypovolaemia was the major critical condition.
b The total tamponade cardiac episodes are nested within the 4H4Ts and episodes
of  tamponade triggered by a myocardial infarction are also nested within the cardiac
category.
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yocardial infarction. The remaining causes within the 4H4T group
nd within other were present in 5% or less of the episodes. Cardiac
ad the highest cause-speciﬁc incidence of 33 per 1000 beds and
ear. 4H4T in total was found in 23 per 1000 beds per year.
Seventeen episodes consisted of arrest number two or three in
he same patient. Fourteen of these had a cardiac cause. Forty-ﬁve
pisodes had a combination of two or more causes relevant for
he arrest. Cardiac causes were involved in approximately half of
hese episodes. Hypoxic and hypovolaemic causes together were
nvolved in the other half. In 40 (16%) episodes, the causes were
ategorised as other and the causes in 44 (15%) episodes were cat-
gorised as unknown.
Survival to discharge was not signiﬁcantly different within the
wo most dominating causes of arrest, namely hypoxia (19 patients)
nd cardiac (43 patients) (37% and 31%, respectively, p = 0.69). The
ategories with fewer survivors are presented in Table 3.
The causes suspected by the ETs were in 198 (66% of all 302
pisodes) correct, i.e. in accordance with the causes determined by
he aetiology study group.
.3. Cardiac arrest episodes
Health care providers witnessed 257 (85%) episodes and 158
52%) episodes were monitored either bedside or by mobile wire-
ess continuous ECG. Local ward personnel initiated CPR in 274
91%) episodes. The localizations of CA were general ward (50%),
ntermediate dependency area (coronary care unit, pulmonary care
nit and post surgery recovery, in total 29%), emergency depart-
ent (7%), department of radiology (4%), intensive care unit (ICU,
%) and other areas in 8% of episodes. CPR was initiated after a
edian of 1 min  (inter-quartile range 0–1 min). Within 2 min, CPR
ad been initiated in 86% of episodes. PEA was the ﬁrst registered
hythm in 144 of all 302 episodes (47%). In 83 episodes (28%), as VF
r VT was the initial rhythm, this was predictive for the cause being
ardiac with an incidence-rate ratio of 6.4 (95% CI 3.5–11.9). Five
F/VT episodes in the category other turned out to be three cerebral
leedings and two septic shocks. In the unknown group, ﬁve VF and
ne VT were the initial rhythms. Asystole was the ﬁrst registered
hythm in 70 episodes (23%) and in 5 episodes (2%) information
bout the ﬁrst rhythm was missing.
. Discussion
The main ﬁnding in this study is that detectable causes of IHCA
ere dominated by cardiac causes and hypoxia. The prominent
resence of different cardiac causes may  advocate for a cardiol-
gist to be member of the ET, or to be immediately available in
he post-ROSC period, to ensure optimal follow up of cardiac con-
itions. The causes within the 4H4T group were rather diverse.
ones et al. demonstrated in a small study that among 37 doctors
erving as ET physicians that 10 (27%) failed to recall the assumed
ost frequent causes of 4H4T, hypoxia and hypovolaemia, and the
verall recall of 4H4T causes was low.14 Emphasising the most fre-
uent direct causes of arrest (hypoxia, hypovolaemia, pulmonary
mbolus and tamponade cardiac among cardiac patients) may  be
elevant to future guidelines for ALS.
These results are comparable to other studies. A larger ret-
ospective study by Wallmuller et al. found cardiac causes to
e the culprit in approximately two thirds of patients.15 Also
omparable to our results, myocardial infarction represented 56%
f the cardiac causes. The same study found 15% to be pulmonary
37% pulmonary embolus and 63% general hypoxia). We  found
0% of episodes to be caused by hypoxia, excluding pulmonary
mboli. Cooper et al. reported 17% of patients being in respiratory
rrests in 808 episodes of IHCA.16 However, these two studiesion 87 (2015) 63–68
were conducted more than 10–20 years ago, a time span in which
the patients treated with ALS may  have changed with respect to
comorbidities and underlying causes. In addition, these authors did
not report how closely they examined the episodes with regard to
aetiology.
Another main ﬁnding in our study is that the cause of arrest
was correctly recognised by the ET, i.e. in accordance with the ﬁnd-
ings of the aetiology study group, in three fourths of the 258 CA
episodes in which a reliable CA cause could be determined. That is
two thirds of all 302 episodes. We  propose the latter to be expressed
as the “rate of recognition”. An analogous consideration regarding
the recognition of causes by ETs has not been published previously.
The true rate may  have been higher because the causes in 15% of
all episodes remained unknown despite close investigation, and we
could not decide whether the ETs made the correct considerations
about the causes of arrest in these episodes. A Finnish-Swedish
study by Saarinen et al., including patients with IHCA between 2003
and 2010, demonstrated superior 30-day survival among resusci-
tated PEA patients whose underlying causes were appropriately
treated.9 Whether appropriate treatment was based on the recog-
nition of cause by the ETs was  not reported in this study.
PEA or asystole was  the ﬁrst documented rhythm in 71% of
episodes in the present study. This is not very different from 67%
non-VF/VT arrests in a study by Gwinnutt et al. or 79% in the Get
with the Guidelines Resuscitation registry study by Girotra et al.
with 84,625 hospitalised patients.17,18 In this context, our ﬁndings
seem representative for a larger population.
Interestingly, the one-way association between VF/VT as the
ﬁrst documented rhythm and the cause being cardiac, predomi-
nantly myocardial infarction, was pronounced (Fig. 2). This appears
to be an important aspect when considering the underlying
aetiology and may  raise the question of the need for urgent revas-
cularisation, anti-arrhythmic drugs or beta-blockers if tolerated.
When the initial rhythm was  PEA or asystole, the causes were not
strictly non-cardiac, and approximately half of all cardiac episodes
presented with PEA or asystole as well (Fig. 2). Patients in VF or VT
demonstrated a high probability of survival to discharge (54%).
In the current study, we found that the clinical conditions trigg-
ering IHCA sometimes consisted of a coexistence of underlying
aetiologies and direct causes. Somewhere in the chain of survival,
information about the aetiology and cause of arrest becomes cru-
cial for the choice of treatment. The appropriate timing of this was
not studied in this study. Should the clariﬁcation of causes be given
priority during ALS? Cause-speciﬁc treatment can be prepared and
initiated immediately if ROSC is achieved. In certain cases of cardiac
arrest, achieving ROSC may  be fully dependent on a speciﬁc thera-
peutic measure, e.g., pericardiocentesis during cardiac tamponade
or ﬂuid resuscitation during septic shock.
The total survival to hospital discharge rate was  25%, which
is relatively high compared with larger studies with comparable
patient categories.18,19 Such comparisons may  be confounded by
medical-cultural differences in do-not-resuscitate (DNR) orders
and differences in patient categories with higher probabilities of
ROSC, e.g., monitored VF patients. Additionally, different practices
in post-cardiac arrest care may  inﬂuence the survival to discharge
probabilities. It is reasonable to associate the relatively high sur-
vival rate in this study to the high proportions of observed IHCAs
and immediately initiated CPR because an association has been well
demonstrated between early CPR initiation and a high probability
of ROSC.20–22 We ﬁnd it encouraging that the median delay from
arrest to chest compressions was  only 1 min, which is relatively
fast compared to other studies, including a previous study from the
same hospital.23–26 Local ward nurses or physicians initiated CPR
in >90% episodes. Short intervals from collapse to CPR depend on
immediate action by the local ward personnel, and they must be
included in the hospital-wide CPR training programme.
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Table  3
Survival and CPR characteristics with respect to causes and ﬁrst documented rhythm.
Age (mean years, SD) Witn Mon  CPR delay Deﬁb. delay
Median minutes (IQR)
Survival, all patients (no, %)
Survival > hospital discharge 71 25% 72 13 96% 67% 1 (0–1) 1 (1–1)
Survival > 24 h and <discharge 51 18% 70 12 88% 51% 1 (0–1) 1 (1–3)
Survival < 24 h 163 57% 72 11 84% 52% 0 (0–1) 2 (1–3)
No  ROSC 98 34% 74 12 76% 33% 1 (0–1) 1 (1–3)
Survival > discharge within causes (no, %)
Cardiac 43 30% 66 12 95% 74% 0.5 (0–1) 1 (1–1)
Hypoxia 19 37% 71 9 100% 47% 1 (0–1) 1 (1–5)
Thrombosis/pulm. emb. 3 27% 62 33 100% 100% 0 (0–1) 1 obs, missing
Tamponade cardiac 1 7% 35 100% 100% 0 no obs
Other  7 18% 59 13 100% 43% 1 (0–1) 1 (1–1)
Unknown 4 9% 72 16 75% 25% 0.5 (0–2) 3 (2–4)
Survival > discharge within rhythms (no, %)
PEA 18 13% 69 15 100% 47% 1 (0–1) 2 (1–5)
ASY  12 17% 66 13 100% 100% 0 (0–1) 1 (1–1)
VF  28 54% 65 12 92% 70% 0 (0–1) 1 (1–1)
VT  10 53% 60 14 90% 90% 1 (0–1) 1 (1–1)
Missing 3 60% 69 5 60% 20% 1 (1–1) 1
Survival and CPR characteristics with respect to causes and the ﬁrst registered rhythms. PEA: pulseless electrical activity; ASY: asystole; VF: ventricular ﬁbrillation; VT:
ventricular tachycardia; CPR: cardiopulmonary resuscitation; no: number of episodes. IQR: inter-quartile range; Witn: witnessed; Mon: monitored; Deﬁb.: deﬁbrillator
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The two largest categories of causes, cardiac and hypoxia,
emonstrated relatively high survival rates, which did not differ
igniﬁcantly. This may  also be a consequence of a high rate of wit-
essed episodes and short delay to CPR. In episodes of unknown
etiology, only 9% survived. This may  indicate that an inability
o clarify a cause is unfavourable but can also reﬂect the sur-
ival probability in a patient category with more pre-morbidity,
ess aggressive diagnostic measures (thus deﬁned as unknown) and
ower rates of observed CA. The latter is demonstrated in Table 3,
ut there were small numbers and not tested on statistical signiﬁ-
ance in this study.
An important question that arises is if the recognition of causes
uring ALS in IHCA inﬂuences short-term or long-term survival.
ig. 2. First documented rhythm within the largest cause categories (n > 5%) from 302 epi
:  number of episodes within each cause category. Card: cardiac; hypovol: hypovolaemia
entricular ﬁbrillation/ventricular tachycardia; PEA: pulseless electrical activity; ASY: asy“Rate of recognition” may  be relevant to future CPR guidelines
and more studies are needed to clarify the potential role of such a
measure.
A main strength of this study is the prospective observational
design and the thorough investigation of all episodes with respect
to aetiologies and causes. However this study also has several lim-
itations. A consequence of this method is that a large proportion of
episodes were categorised as unknown with respect to their aeti-
ologies and causes due to the lack of objective diagnostic ﬁndings.
The estimated cause-speciﬁc incidences and cause-speciﬁc survival
rates would possibly be different if we  were able to determinate a
cause for all episodes. The study is based on a single centre cohort,
which limits the generalizability of the results.
sodes of in-hospital cardiac arrests. Each bar represents 100% of its cause category.
; T. card: tamponade cardiac; pulm. emb.: pulmonary embolus/thrombosis; VF/VT:
stole.
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gency team time management: the Brooke Army Medical Center approach.8 D. Bergum et al. / Res
. Conclusions
Cardiac was the dominating aetiology and found to be present
n 60% of episodes of IHCA. Causes within the 4H4T group were
resent in 42% and dominated by hypoxia with 20%. Cause-related
urvival was relatively high within the two largest groups of causes,
ardiac and hypoxia. We  found a cause-related “rate of recognition”
f 66% by the ETs during ALS.
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